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Best Practice Guidelines for Monitoring
Socioeconomic Inequalities in Health Status:
Lessons from Scotland
JOHN FRANK and SALLY HAW
Scottish Collaboration for Public Health Research and Policy; University of
Edinburgh; University of Toronto; University of Stirling
Context: In this article we present “best practice” guidelines for monitoring
socioeconomic inequalities in health status in the general population, using
routinely collected data.
Methods: First, we constructed a set of critical appraisal criteria to assess the
utility of routinely collected outcomes for monitoring socioeconomic inequal-
ities in population health status, using epidemiological principles to measure
health status and quantify health inequalities. We then selected as case studies
three recent “cutting-edge” reports on health inequalities from the Scottish
government and assessed the extent to which each of the following outcomes
met our critical appraisal criteria: natality (low birth weight rate, LBW), adult
mortality (all-cause, coronary heart disease [CHD], alcohol-related, cancer, and
healthy life expectancy at birth), cancer incidence, and mental health and
well-being.
Findings: The critical appraisal criteria we derived were “completeness and ac-
curacy of reporting”; “reversibility and sensitivity to intervention”; “avoidance
of reverse causation”; and “statistical appropriateness.” Of these, the most com-
monly unmet criterion across the routinely collected outcomeswas “reversibility
and sensitivity to intervention.” The reasons were that most mortality events
occur in later life and that the LBW rate has now become obsolete as a sole
indicator of perinatal health. Other outcomes were also judged to fail other
criteria, notably alcohol-related mortality after midlife (“avoidance of reverse
causation”); all cancer sites’ incidence and mortality (statistical appropriateness
due largely to heterogeneity of SEP gradients across different cancer sites, as
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well as long latency); and mental health and well-being (“uncertain reversibility
and sensitivity to intervention”).
Conclusions: We conclude that even state-of-the-art data reports on health
inequalities by SEP have only limited usefulness for most health and social pol-
icymakers because they focus on routinely collected outcomes that are not very
sensitive to intervention. We argue that more “upstream” outcome measures
are required, which occur earlier in the life course, can be changed within a
half decade by feasible programs and policies of proven effectiveness, accurately
reflect individuals’ future life-course chances and health status, and are strongly
patterned by SEP.
Keywords: Health inequalities/disparities, socioeconomic status, monitoring,
epidemiology, Scotland.
There is widespread enthusiasm in the “socialdeterminants of health” literature for the routine monitoringof social differences in health status (Commission on Social De-
terminants of Health 2008; Evans et al. 2001; Marmot 2010). Less
frequently discussed are the challenges of utilizing routinely collected
data—typically based on vital statistics, hospitalizations, disease reg-
istries, and health surveys—to monitor population health. While many
jurisdictions globally are struggling with how best to analyze and depict
patterns and time trends in social inequalities in health status, few prac-
tical guidelines are available on how best to do this. Our article is based
on the example of Scotland, which has had a long tradition of measuring,
analyzing, and reporting on health inequalities by socioeconomic posi-
tion (SEP). We found substantial evidence of rather steep socioeconomic
inequalities in health going back several decades, as well as much re-
cent analytic activity using cutting-edge statistical methods to monitor
health inequalities by SEP, over time, in the entire population.
Our approach was to review both basic epidemiological principles
for measuring the health status of populations and published articles
comparing that status among subgroups in order to quantify health
inequalities (Bone et al. 1995; Commission on Social Determinants of
Health 2008; Evans et al. 2001; Harper and Lynch 2007, 2010; Harper
et al. 2010; Low and Low 2004; Mackenbach and Kunst 1997; Marmot
2010; Murray, Salomon, and Mathers 2000; Wagstaff, Paci, and van
Doorslaer 1991). Using the epidemiological principles we identified,
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we derived a set of critical appraisal criteria for judging the utility
of various routinely collected (or survey-based) health outcomes and
analytic approaches for measuring and monitoring health inequalities
over time in a whole population.
Next we reviewed recent official reports by various branches of the
Scottish government, as well as related published analyses of Scottish
health inequalities by independent researchers, to identify the best-
quality reports in this jurisdiction for the outcomes they selected, their
analytic methods and reporting practices (in particular, the use of simple
but informative graphic depictions) for describing patterns, and the
trends found in socioeconomic inequalities in health.
The aim of our article is, therefore, to apply new “best practice” guide-
lines for measuring and monitoring health equalities in a population to
the “best of the best” national reports that we have been able to identify,
which happen to come from Scotland.
Rationale for Each of the Critical Appraisal
Criteria
From our review of basic epidemiological principles and of published
guidance on methods of analyzing and depicting socioeconomic health
inequalities, we derived five epidemiological criteria and two criteria
important to effective communication. We then used them to assess
the utility of various outcomes and analytic approaches, measure so-
cioeconomic inequalities in health status, monitor them over time, and
influence the development of public health policy. These criteria, which
we believe are applicable to reports on health inequalities in any popu-
lation, are outlined in box 1. We next discuss their rationale.
BOX 1
Critical Appraisal Criteria for Measuring
and Monitoring Population Health
Inequalities by Socioeconomic Position
1. Do the outcome and its statistical summary measures (in-
cluding those for inequalities) have the following desirable
epidemiological characteristics?
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a. Reasonable completeness and accuracy of reporting. In the sub-
populations of interest, does the selected measure mirror
the true frequency/pattern of the outcome it purports to
estimate?
b. Clear relevance to known social determinants of health. Based
on current knowledge of its etiology, does the outcome
reflect life-course stage-specific or cumulative exposures
associated with socioeconomic position, such as material
deprivation, childhood social and cognitive development,
or social marginalization and exclusion?
c. Reversibility and sensitivity to intervention. As an indicator
of health inequality, could the outcome be reasonably ex-
pected to change within a reasonable time frame, for exam-
ple, within a decade after a promising policy or program
intervention is implemented?
d. Avoidance of “reverse causation.” Does the choice of outcome,
or of its analyses/summary statistics of inequality and their
interpretation, consider that the depicted pattern of out-
come occurrence by SEP might be due to a long process
of morbidity leading to downward social mobility, so that
when the health outcome (e.g., death or hospitalization)
is observed, the SEP has been strongly influenced by the
process of the illness itself and is therefore different from
the SEP that preceded the illness?
e. Statistically appropriate methods of data analysis and depiction.
As analyzed and depicted (including any summary statistics
of inequality), does the outcome meet generally recognized
standards in medical statistics, including avoiding biased
measures of central tendency, checking the goodness of fit
for statistical models (e.g., regression) that require distri-
butional or linearity assumptions, and accurately depicting
sampling error?
2. Does the indicator have the following desirable communica-
tion characteristics for use in knowledge transfer settings in
public health policymaking?
a. Clarity of meaning for nonscientists. Can the indicator and the
analyses and depictions used be readily understood by
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key decision makers, who often do not have any training in
statistics or public health?
b. Lack of ambiguity in indicator’s analysis or depiction. As ana-
lyzed and depicted, could the indicator lead those policy-
makers or public health professionals in charge of programs
designed to reduce health inequalities to draw “the wrong
conclusions”?
Criterion 1(A): Reasonable completeness and
accuracy of reporting
We included this criterion because some routinely collected measures of
population health status have long been known to have major sources
of error and thus require much sophistication and caution in their in-
terpretation. An example is the rate of notification of many infectious
diseases, especially common ones, which are not easy to diagnose in pri-
mary care (e.g., pertussis or whooping cough). One reason is that such
diseases, especially the milder cases, are clinically easy to confuse with
other diseases and also that it is not routine practice to order sensitive
and specific laboratory confirmatory tests (because of cost, or because
the test results would not change patient management). Many decades
of research have shown that such notifiable disease reports capture only
a small fraction of the actual cases of common diseases that occur in the
population, a fraction that is strongly unrepresentative because these
reports are strongly associated with the cases’ severity and therefore the
likelihood of hospitalization or death.
Criterion 1(B): Clear relevance to known social
determinants of health
This criterion is intended to judge the “face validity” of a health out-
come’s credibility as amarker of differential health status by social status,
in this case by SEP. Some important health outcomes are not strongly
or consistently related to SEP across different societies or eras and so are
less sensitive as indicators of SEP effects on health. Examples are the
incidence of some cancers, such as colorectal cancer in the prescreening
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era; many blood and lymph tumors; single-gene disorders, such as sickle
cell trait/disease and cystic fibrosis, that relate much more strongly to
racial and ethnic differences in gene frequency rather than SEP per se;
and conditions that have complex relationships with SEP, varying widely
across settings, such as the prevalence of asthma.
Criterion 1(C): Reversibility and sensitivity
to intervention
In this article we are concerned with prioritizing those indicators of
health inequalities that can be influenced by modern health policy,
programs, and practice. Variant Creutzfeld-Jacob (“mad-cow”) disease
(vCJD) in jurisdictions with recent epidemics, such as the United King-
dom, is an example of an outcome that further control measures could not
be expected to alter much, since the original source of dietary exposure—
beef contaminated via the feeding of animal tissues to livestock before
slaughter for human consumption—was eliminated some years ago, with
any remaining cases that emerge in the future resulting from infections
with the most prolonged incubation periods (decades, in some cases).
Thus, while there may well be SEP-related differences in disease in-
cidence in the United Kingdom, these are not generally analyzed by
SEP, since they largely reflect only SEP-related differences in beef con-
sumption many years ago and cannot now be modified by any known
intervention.
A more challenging category of health outcome is the set of dis-
eases whose onset follows some decades after a harmful exposure, like
vCJD, but for which the exposure continues, thus making the problem
amenable to policy or program interventions to prevent additional cases
far into the future. The classic case is lung cancer due to smoking. In
this article we acknowledge the importance of tracking such outcomes,
despite the long lag between known causal exposures and the onset of
disease, but caution against using these outcomes to demonstrate any
short-term effects (i.e., occurring in less than a decade) from proven
public health preventive interventions.
Criterion 1(D): Avoidance of “reverse causation”
This criterion relates to those health conditions that cause lengthy pe-
riods of disability, often leading to disruption of employment before
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hospitalization or subsequent death. As we will see later, chronic alco-
holism is the quintessential example, but there are many others, such
as multiple sclerosis and amyotrophic lateral sclerosis (Lou Gehrig’s dis-
ease), which mainly affect adults in the prime of life. The concern here
is related to the inference of SEP from the postal code of residence at the
time of late-stage hospitalization or death, since such health conditions
often lead to downward social and economic mobility through pro-
longed disablement before death. Accordingly, this “reverse causation”
process—whereby the disease leads to a lower SEP—may be misinter-
preted and the lower SEP may be regarded as a risk factor for the onset
of the condition. In these cases, the SEP during the years before the
disease took hold, rather than a SEP based on residence location in the
late stages, is much more relevant to targeting preventive action at those
most at risk.
Criterion 1(E): Statistically appropriate
methods of data analysis and depiction
While we might assume that any well-trained public health professional
or, certainly, researcher would use statistically appropriate indicators of
trends in health inequalities, knowledge of such methods is constantly
being updated by new advances in thinking. It is not uncommon for some
previously recommended methods to no longer be thought of as optimal
or for additional caveats about their use to be added. A good example
is the exclusive use of multiplicative or “ratio”-based measures, such as
relative risk, to compare rates of adverse health events in two or more
social subpopulations, especially over time. As Harper and colleagues
elegantly argued (Harper et al. 2010), such analyses tend to favor partic-
ular lines of argument about what is “unfair,” that is, a legitimate health
inequity as opposed to a mere “inequality.” Most experts, now, however,
favor the use of both “relative risk” and “attributable risk” (differences)
in such analyses, to provide a more complete picture of what is really
going on. Other examples of commonly observed but inappropriate uses
of statistics are the use of biased measures of central tendency, such as
means, in skewed distributions; failure to check for goodness-of-fit in
statistical models with particular assumptions (e.g., the assumption of
a linear relationship between rank-ordered SEP and the health outcome
risk in question, required if slope or relative indices of inequality are
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to be validly used to summarize that inequality in one statistic (Bone
et al. 1995; Commission on Social Determinants of Health 2008; Evans
et al. 2001; Harper and Lynch 2007; Low and Low 2004; Mackenbach
and Kunst 1997; Marmot 2010; Murray, Salomon, and Mathers 2000;
Wagstaff, Paci, and van Doorslaer 1991); and failure to appropriately
calculate or depict any sampling error (e.g., in survey-based outcomes).
Criterion 2(A): Clarity of meaning for
nonscientists
While most national policymakers will have access to scientifically
trained public health professionals to help them interpret statistical
analyses of health status and inequality data, they do not always seek
or take their advice, nor will the media or the public necessarily be
able to do the same. Thus, important stakeholders may inadvertently
misinterpret indicators of trends in health inequalities that have sig-
nificantly nontransparent features unless they are prominently exposed.
An example, of particular relevance to this paper’s Scottish case studies
of various health outcomes, is hospital admissions for acute coronary
heart disease (CHD), a leading cause of adults’ admission to hospital
and still the most frequent killer of middle-aged to older people in most
countries (including Scotland). The complicating factor in this outcome
is that even though the diagnostic criteria used to analyze hospital ad-
mission data can be made consistent both internationally and over time,
these data do not include the very large fraction of incident cases of
CHD that present as sudden death (since these cases either “died in the
community” or else were “dead on arrival” at emergency departments
and therefore were not admitted). Furthermore, in many jurisdictions
(including Scotland), the population burden of CHD cases occurring in
different SEP subpopulations has changed in recent decades. Much of
this change is due to the long-term trend toward the early diagnosis
and successful management of less severe CHD with a more benign
prognosis, first in the more privileged SEP groups and only later, if
at all, in the lowest SEP groups. In countries such as Scotland, this
trend has led to very wide SEP-related differences in CHD mortality.
Given these complicated features of “hospitalizations for acute CHD,”
these SEP-related differences in this outcome remain only a very partial
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indicator of all incident and serious cases of the disease and so can be
easily misinterpreted by nonexperts.
Criterion 2(B): Lack of ambiguity in
indicator’s analysis or depiction
Related to, but separate from, criterion 2(A), criterion 2(B) refers to the
possibility that various observers may legitimately interpret an indica-
tor quite differently. That is, their interpretations may have an intuitive
basis, but they are not dependent on technical training per se. For ex-
ample, “increased length of stay in hospital after birthing” could be
seen as either (1) an indicator of the health care system’s compassionate
caring for the mother of the newborn, especially if she has no help avail-
able in the home when she is discharged there and has other children
or adults to care for; or (2) an indicator of overly medicalized births,
with the increased attendant risk of hospital-related complications (e.g.,
infection) and unjustified costs. The appropriate interpretation will ob-
viously depend on the precise details of each case, information that is
rarely available or applied to population-based analyses of health status.
Rationale for the Selection of Scottish Case
Studies
By far the most comprehensive analyses of routinely collected health
outcome data in Scotland, which derive recent patterns and time trends
of health status by SEP, are three reports from the Scottish government’s
Health Analytic Services Division, “Long-Term Monitoring of Health
Inequalities: Headline Indicators” (Scottish Government Health Ana-
lytical Services Division 2008), first published in September 2008, plus
the updates (Scottish Government Health Analytical Services Division
2009, 2010), published in September 2009 and October 2010. Com-
pared with similar reports from other countries, these reports, which
were prepared by the expert Short Life Technical Advisory Group, are
highly statistically sophisticated, building on an established tradition of
academic excellence in Scottish studies of health inequalities (Carstairs
and Morris 1991; Leyland et al. 2007; Macintyre 2007; Popham and
Boyle 2010; Wood et al. 2006). More important, in no other countries
Monitoring Socioeconomic Inequalities in Health Status 667
have we been able to identify repeated regular analyses, using the same
methods, of time trends over several years in SEP-related health inequal-
ities at the national level, based on the very fine-grained assignment of
SEP by local area characteristics and applied consistently across a wide
range of routinely collected or survey-based health outcomes. Thus, for
the purposes of this article, we—like others (Marmot 2010)—have re-
garded these reports as internationally state-of-the-art in the analysis
and depiction of health inequalities.
Categories of Health Outcomes Analyzed in the
Scottish Reports
The Scottish reports include analyses by SEP of the following widely
used categories of routinely or survey-collected health outcomes:
1. Natality (from vital statistics birth registration data): low birth
weight rates (i.e., the percentage of babies born with weights
< 2500 g).
2. Mortality (from vital statistics death registration data): all-cause
and cause-specific mortality rates (based on the International
Classification of Diseases, ICD-10) for specific age groups of
interest and sometimes for all age groups taken together, all of
them standardized for age and gender when appropriate across
SEP groups.
3. Healthy life expectancy at birth, from the most recent Scottish
Household Survey or census data available on self-assessed health
status, as well as current age-specific mortality rates (as described
earlier).
4. Hospitalization (derived from hospital discharge data): ICD-10–
based cause-specific rates, for specific age groups of interest and
sometimes for all age groups taken together, all of them stan-
dardized for age and gender when appropriate across SEP groups.
5. Cancer incidence (from the national registry): overall (all
anatomic-site) rates, for specific age-groups of interest, all of
them standardized for age and gender when appropriate across
SEP groups.
6. Survey-based measure of mental well-being (the Warwick-
EdinburghMentalWellbeing Scale,WEMWEBS) from the most
recent Scottish Health Survey.
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Approaches Currently Utilized in Scottish
Analyses of Health Inequalities by SEP
The three reports (Scottish Government Health Analytical Services Di-
vision 2008, 2009, 2010) we selected as case studies analyzed the out-
comes just outlined using the following widely recommended methods
for quantifying health inequalities by SEP (Harper et al. 2010; Harper
and Lynch 2007, 2010; Low and Low 2004; Mackenbach and Kunst
1997; Murray, Salomon, and Mathers 2000; Wagstaff, Paci, and van
Doorslaer 1991):
• Graphical depiction of the “SEP dose-response gradient” of each
outcome for a defined time period and across all deciles of SEP
in the entire Scottish population. The SEP is measured by na-
tional decile of rank-ordered post-code-derived census data and
unemployment statistics. These “data zone” statistics reflect the
average SEP for the local population based on the Scottish In-
dex of Multiple Deprivation (SIMD) (Leyland et al. 2007).1 Each
health-outcome event for a given person is ecologically assigned
the local-area mean value of the most recent Scottish Index of
Multiple Deprivation, expressed as the national SIMD percentile-
ranking of that area, as a measure of SEP. The area in question is
defined as containing that person’s home address when the event
happened. The rank-ordered deciles of data zones take into ac-
count the actual population of each zone for the denominators at
risk, so that each decile has the same total population. The high
density of 6,505 data zones for a population of just over 5 mil-
lion ensures that these area-based measures of SEP are reasonable
proxies of individual-level SEP variables, thereby minimizing any
misclassification bias with respect to the individuals’ SEP. Using
individual-level SEP variables would require linking records of
health, vital statistics, and census data. Although a promising ini-
tial study has just been completed at the Scottish Longitudinal
Studies Centre, such linkage is not yet possible to use routinely
(Popham and Boyle 2010).
• Graphical depiction of the absolute range (between the top and
bottom SIMD deciles) of the health outcome in question, again
annually for the most recent series of ten to twelve calendar years
available. Since these are the key graphical depictions in the Scot-
tish reports, most of the figures in this article replicate them in
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order to give the full flavor of how the reports have cleverly used
these simple graphs to communicate time trends in both health
outcomes overall and health inequalities by SEP. Such a simplified
measure of health inequalities has been criticized, however, because
it ignores data from the middle of the SEP distribution (Harper
and Lynch 2007, 2010). Nearly all the SEP dose-response gradi-
ents across the eleven health outcomes analyzed in these reports
are virtually linear across Scottish SEP deciles, and each decile has
the same total population by definition. Therefore, the usually rec-
ommended inequality indices of greater complexity—which take
into account outcomes across the entire SEP distribution, such as
the slope index of inequality (SII) and the relative index of inequal-
ity (RII),2 based on weighted regression—effectively collapse to
become equivalent to simple linear regression. The extreme decile
depictions thus tend to accurately reflect all the Scottish SEP dis-
tributions’ time trends for each outcome. The generalization of
the extremely linear patterning of the eleven outcomes analyzed
in the reports has two alcohol-related exceptions, both of which
show a clear, nonlinear excess in the bottom SEP decile: (1) hos-
pital admissions before age 75 and (2) to an even greater degree,
alcohol-related mortality in midlife.
• The annual computation and graphical depiction of the relative
index of inequality (RII) (Evans et al. 2001; Harper et al. 2010;
Harper and Lynch 2007, 2010; Low and Low 2004) for each health
outcome for the most recent series of ten to twelve calendar years of
available data. The authors of the reports correctly point out that
this index should be used only when the dose-response gradient is
approximately linear, which they assess “by eye” through graphing
of the gradient to determine linearity.
• Tabular presentation of the “scale/context” of each of the adverse
health outcomes over time, based on—in the case of rates of
events—the total number of numerator events in all of Scotland
across SEP groups, the denominator population at risk in each
group, and the overall age-standardized rate, for each year
analyzed. For outcomes derived from survey data, such as healthy
life expectancy, 95 percent confidence intervals for the population
estimate are provided. For reasons of space, these data are not
presented here but can be easily downloaded from the 2010 report
(Scottish Government Health Analytical Services Division 2010,
http://www.scotland.gov.uk/Resource/Doc/328340/0106137.pdf).
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Results
Table 1 summarizes how each of the categories of health outcome fared
when we applied our critical appraisal criteria (box 1) to the analyses
and the graphical depictions of them, as presented in the 2008, 2009,
and 2010 Scottish reports. Most of the health outcomes and their analy-
ses/depictions meet the majority of the critical appraisal criteria, but in
almost every case, either the outcome itself or at least one of the reports’
analyses/depictions of it, or sometimes both, falls short on one criterion.
In the interests of space, we therefore focus on just those aspects of
these three Scottish reports—marked as “X” or “?” in table 1—when
those working in this field, in any jurisdiction, might in the future
want to reconsider the specific health outcomes analyzed, the methods
of analysis/graphical depictions used, or both.
Outcomes Based on Mortality Measures
(Including Healthy Life Expectancy)
Over the last decade, the strikingly common quality of the depicted
time trends for these Scottish mortality-based outcomes (figures 1, 2, 3,
and 4), and also for the United Kingdom as a whole (Marmot 2010), is
their remarkable temporal stability. There were, however, the following
two exceptions:
Exception 1: CHD mortality age 45 to 74 years (figure 4). This out-
come has demonstrated major secular declines in almost every West-
ern country over the last forty years, albeit somewhat delayed in the
case of Scotland. Careful analyses on both sides of the Atlantic (Bjo¨rck
et al. 2009; Capewell and O’Flaherty 2008; Critchley, Capewell, and
Unal 2003; Ford et al. 2007; Palmieri et al. 2010; Unal, Critchley,
and Capewell 2004; Wijeysundera et al. 2010) have demonstrated that
about 50 percent of the decline is due to reductions in fatal cases among
patients under care, associated with the earlier and better diagnosis and
treatment of CHD. The other 50 percent is due to reductions in the
prevalence of population-level risk factors resulting from (1) primary
prevention programs at the community level and (2) clinical activities
designed to reduce smoking, improve diet, and increase physical activity,
all of whose effects are not always possible to separate from the effects of
spontaneous secular trends in culture and behavior.
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figure 1. Absolute Range: Healthy Life Expectancy, Males, Scotland,
1999/2000 to 2007/2008 (data not available for 2003/2004)
Source: Scottish Government Analytical Services Division 2010.
figure 2. Absolute Range: Healthy Life Expectancy, Females, Scotland,
1999/2000 to 2007/2008 (data not available for 2003/2004)
Source: Scottish Government Analytical Services Division 2010.
figure 3. Absolute Range: All-Cause Mortality, Those Aged <75 years,
Scotland, 1997–2008 (European age-standardized rates per 100,000)
r = revised.
Source: Scottish Government Analytical Services Division 2010.
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figure 4. Absolute Range: CHD Mortality, Those Aged 45 to 74 years,
Scotland, 1997–2008 (European age-standardized rates per 100,000)
Source: Scottish Government Analytical Services Division 2010.
Notably, although the “absolute difference” in CHD mortality be-
tween the top and bottom deciles of SEP in Scotland has declined by
about 25 percent over the last decade, the RII has steadily risen over that
period (figure 5). This steady increase in the RII over time is simply a
reflection of the fact that in the overall population, CHDmortality—the
denominator of RII—has fallen proportionately more than the absolute
interdecile SEP gap has. Thus, as shown in table 1’s CHD Mortality
column, the RII fails an important critical appraisal criterion, that is,
clear and accurate communication to a “lay” decision maker. In this case,
although an adverse health outcome has declined steadily over time in
all SEP groups, the inequalities index (RII) has grown larger each year
(as it is computed by dividing the SII by the average rate in the entire
population each year). This result is likely to raise the decision makers’
ire. Why should their administration have, according to the time trend
in RII, “failed to have reduced health inequalities,” when in fact the
absolute difference between those living in rich and poor areas has come
down slightly, just because the RII formula penalizes this favorable time
trend in its numerator (the “rich-poor gap”) by dividing it by a more
rapidly declining overall population rate of the outcome in question
(see figure 4)? Shouldn’t a sensible index of inequality give credit for
both reductions in absolute differences, as well as for improving the
overall population over time? As Harper and colleagues argued (Harper
et al. 2010), this is an example of a more general characteristic of the
most commonly used measures and indices of inequality: they are “value
laden.”
Exception 2: alcohol-related mortality, age 45 to 74 years (figure 6). For
many years, this outcome has been increasing in frequency in all but the
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figure 5. Relative Index of Inequality (RII): CHD Mortality, Those Aged 45
to 74 Years, Scotland, 1997–2008 (RII = SII divided by population mean rate)
Source: Scottish Government Analytical Services Division 2010.
figure 6. Absolute Range: Alcohol-Related Mortality, Those Aged 45 to 74
Years, Scotland, 1998–2008 (European age-standardized rates per 100,000)
Source: Scottish Government Analytical Services Division 2010.
most privileged SEP groups, categorized by area of residence at death
in Scotland, and much more rapidly in the most deprived. As table 1
indicates, however, this is one outcome in which the possibility of reverse
causation is very real. Specifically, deaths in this age group result from
insidious diseases such as cirrhosis of the liver, alcoholic cardiomyopa-
thy, and alcohol-related diseases of the nervous system, which usually
involve some years of alcohol-related chronic illness before death oc-
curs (Hart et al. 2009). During this period, downward social mobility
almost always results, as chronic heavy drinking impairs work and fam-
ily functioning, often with a loss of employment and rejection from
family life, all of which tend to force new housing arrangements. In
turn, this housing often is in the cheapest available accommodation,
usually in the city’s most deprived areas. Therefore, according to the
epidemiological criterion of “avoiding reverse causation,” this indicator
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figure 7. Alcohol-Related Mortality, Those Aged 45 to 74 by Income-
Employment Index, Scotland, 2008 (European age-standardized rates per
100,000)
Source: Scottish Government Analytical Services Division 2010.
fails, and no amount of additional analysis, using sophisticated inequal-
ity indices, can correct for this basic flaw. Of course, the record of where
these deaths occur is accurate, but in this instance, it cannot necessarily be
inferred that earlier-life or premorbid SEP is a fundamental driver of the
large gap in mortality between rich and poor. Consequently, any early
preventive actionmaywell bemistargeted. If policymakers are interested
in ways to improve the income, employment, and housing arrangements
for late-stage alcoholics in treatment programs, then alcohol-related
mortality analyzed by residence at death is directly relevant. However,
if—as is usually the case for public health authorities—policymakers have
more interest in preventing the onset of this condition by more “up-
stream” interventions (such as increasing the minimum price of alcohol),
then this indicator might mislead them into thinking that SEP is an
important risk marker for the onset of the condition, which is not at all
what these data say.
As a footnote, the SEP “dose-response gradient” for this outcome
(figure 7) departs more from linearity than do any others depicted in
the reports, showing both a concentration of mortality in the lowest
decile of SEP (only) and a very suggestive small deficit of mortality in
each of the SEP deciles immediately above the lowest. Thus, the SEP
dose-response gradient looks as if some deaths from a more typical linear
pattern (by earlier-life SEP) had been “displaced” to the lowest socioe-
conomic rung of the SEP ladder, as would be expected in a downward
social mobility process, that is, the reverse causation just described. In
this case, such a nonlinear pattern then would make it seem unwise to
utilize the SII or RII for this outcome, since the SEP pattern is evi-
dently not linear. The practical issue here is that while a biostatistical
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method is available to test for nonlinearity (Sergeant and Firth 2006),
it has not been widely adopted, as it is rather complex, and there are no
clear “policymaker eyeball test” guidelines for what constitutes a “bi-
ologically significant departure from linearity.” Each analyst therefore
is left to make that judgment subjectively, which is surely not an ideal
situation.
To return to a more fundamental concern about the mortality-based
measures of health inequalities analyzed in the three reports and dis-
cussed earlier, most of these measures appear to have been glacially slow
to change over the last decade. The two exceptions, again, are coro-
nary heart disease mortality rates (declining rapidly but approximately
equally for all SEP population strata) and alcohol-related mortality past
age 45. This apparent “epidemiological inertia” for these outcomes—
despite many policy initiatives in Scotland since the 1990s to tackle
them—is not especially surprising, since these outcomes, including
healthy life expectancy, all incorporate mortality data in at least the
“younger elderly” (i.e., age 65 to 75). While some of the mortality out-
comes selected in the reports do truncate adult mortality past age 75,
overall life expectancy in Scotland’s lowest-SEP-decile population is only
67.7 years for men, versus 81.1 years in the top SEP decile, a difference
of 13.4 years (National Statistics 2010). Thus, mortality rates for age
ranges that include a large fraction of all deaths, as is the case for low-SEP
data zones in all the Scottish reports’ analyses of mortality outcomes,
even those truncated at age 75, are essentially tapping the final stages
of foreshortened lives that were lived under adverse conditions for many
decades.
The hard truth is that such end-of-life-loaded mortality rates are very
slow to change, both because they are primarily due to chronic diseases
resulting from a lifetime of adverse exposures and because they are subject
to the “competing risks” of other causes of death. Thus, any successful
disease-specific intervention that reduces only one cause of mortality
in late life leaves the beneficiary at the mercy of many other equally
high hazards of death, all of which peak in later life. Ergo the oft-cited
demographic dictum from cause-deleted life-table calculations: Even the
complete elimination of the major causes of death, such as all coronary
heart disease or all cancers, would generally result in only comparatively
small improvements in all-cause mortality or overall life expectancy in
those populations in which most deaths occur in later life (Marmot and
Mustard 1994).
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In addition, a subtle and long-term latency effect links early-life
conditions and late-life mortality risks, as presaged by the work of David
Barker and colleagues (Barker 2001) over the years and highlighted
by the cogent analyses by a Canadian group (Meza, Pourbohloul, and
Brunham2010). Specifically, the “set point” that determines the baseline
rate, above which the mortality rate increases exponentially after age 45
for any particular birth cohort, has been shown to be tightly associated
with the infant mortality rates (IMRs) for the whole jurisdiction, in
the cohort’s precise year of birth. In other words, a powerful driver of
later-life mortality levels in each birth cohort appears—in data from
several nations, analyzed across nearly a century of time—to be the
general conditions of pregnancy and infancy, as proxied by societal IMR
during that cohort’s first year of life. This in turn implies that late-
life mortality levels have an inbuilt lag effect, dating from one average
life span earlier. Consequently, early life experiences have a significant
“braking” or “damping” effect on the influence of factors more proximate
in time to death, such as modern medical care.
These two general observations, together with the Scottish experience
since the late 1990s depicted so clearly in the 2008, 2009, and 2010
reports, suggest that we should have only modest expectations for the
influence of current policies and programs on the late-life mortality rates
driving overall mortality and health expectancy in advanced societies.
In particular, feasible and affordable interventions probably will not
substantially shift overall later-lifemortality rateswithin the usual policy
lifetime of most democratically elected governments, which is typically
five or, at most, ten years.
Hospitalization Outcomes
The Scottish reports analyze two disease-specific, but also predomi-
nantly later-life, hospitalization outcomes. One, alcohol-related admis-
sions, follows the same pattern as alcohol mortality and suffers from
the same potential, already discussed, for “reverse causation.” The other,
closely related to CHD mortality, is admissions for those cases of “heart
attack” (acute myocardial infarction) who “arrive alive” at hospital
(figure 8).
However, the epidemiological interpretation of those data is greatly
complicated by a conundrum. This is that the ratio of poorest-to-richest-
SEP-deciles’ admission rates in recent years has stayed stable at about 2
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figure 8. Absolute Range: Hospital Admissions for Heart Attack, Those
Aged <75 years, Scotland, 1997–2008 (European age-standardized rates per
100,000)
Source: Scottish Government Analytical Services Division 2010.
to 2.5, to 1. The same ratio for all coronary disease mortality (figure 4)
has also stayed stable, despite substantial declines in all SEP groups, but
at a level of about 3.5 to 1 a decade ago, rising to nearly 5 to 1 in 2008.
One possible explanation, currently under investigation, is that there
continues to be a major excess of sudden cardiac death in the community
among low-SEP Scots who never reach hospital, a phenomenon noted
by investigators in the Scottish MONICA study more than a dozen
years ago (Morrison et al. 1997). Thus while showing continued large
inequalities by SEP, this major cause of hospitalization is complicated to
interpret because it is so largely driven by cardiac sudden deaths outside
hospital, which are not captured in it and yet show steep differences
by SEP.
Outcomes Based on Natality (Birth Statistics)
Traditionally utilized indicators for monitoring health inequalities, es-
pecially near the beginning of life, have long included “proportion of
babies born with low birth weights” (LBW, under 2500 grams). More
recent perinatal epidemiological writings (Wilcox 2001), however, have
demonstrated that this outcome is not very sensitive to feasible improve-
ments in prenatal maternal health in the modern obstetrical era. Like-
wise, this outcome is not likely to be amenable in the short to medium
term to any proven public health or social policy interventions aimed
at reducing the health gap between rich and poor in Western countries.
This dismal prognosis for LBW as a population measure of health status
is also suggested by its recent Scottish time trends (figure 9), which
show a flat trend line for mothers living in the highest-SEP areas in
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figure 9. Absolute Range: Low Birth-Weight Babies, Scotland, 1998–2008
(as a percentage of all live singleton births)
r = Revised
Source: Scottish Government Analytical Services Division 2010.
recent years (despite those mothers’ excellent health, as well as ready
access to modern obstetrical care through the NHS). Scottish mothers
living in the poorest areas showed a small short-term increase in LBW
rates, which rose slowly until 2004, followed by a slow decline back to
a level just below that of a decade ago. Thus, the absolute gap between
the two has varied over a narrow range over the last decade, at least until
2007. (Note that one of the two most recent annual rates, that for 2007,
has been revised at least once and that in the past, delayed reporting
of very-low-birth-weight births, at the margin of viability where con-
fusion with stillbirths can occur, can lead to LBW underestimates until
the delay is corrected.)
The explanation for this apparent temporal stability is that developed
nations have at least two opposing and quite independently driven time
trends inmodern birthing,which appear tomake it almost impossible for
any deliberate policies to reduce crude LBW rates (or SEP differences in
those rates) substantially further in any one society (despite rather large
relative inequalities in LBW rates between societies internationally).
These time trends are as follows:
Modern obstetrics has almost perfected the early detection of fetal
distress or growth retardation in utero, and it moves aggressively to
induce labor (or, failing that, perform a cesarean section) in preg-
nancies so affected as soon as the baby reaches the gestational age
range for which modern neonatal intensive care is capable of ensuring
his or her survival (albeit, in some cases, with long-term complica-
tions of prematurity as a result). This approach to high-risk obstetric
cases leads to a reduced rate of fetal death in utero and of small-for-
gestational-age (SGA) babies at birth, who would otherwise be born
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later but in much worse condition. The former of these two very real
benefits of modern obstetric care is not, however, given any credit
in a health outcome based only on the birth weights of live-born
babies (LBW) because birth weight has been “traded off” against fetal
survival (Public Health Agency of Canada 2008). In addition, other
factors related to increased maternal anthropometric measurements,
including increased weight gain in pregnancy in combination with
reductions in maternal smoking over time (although not in the lowest
Scottish SEP groups and a likely contributor to their continued high
LBW rates in recent years), have led to ever larger babies. This trend
has been associated with not only reductions in the proportion of SGA
infants at birth but also a subtle increase in full-term babies’ weights
across the entire distribution of weights (Kramer et al. 2002; Public
Health Agency of Canada 2008).
Overcoming these deficiencies of LBW as a useful indicator of either
further population-wide improvements in perinatal health or reduced
inequalities in birth outcomes by SEP requires the use of routinely col-
lected gestational age data to allow the separation of the two components
of LBW (preterm and SGA births). This in turn requires that ultrasound
scan results in midpregnancy be readily linked to birth registration data
at the individual maternal-infant pair level.
Pending the development, therefore, of more sensitive and discrim-
inating perinatal outcomes through routine record linkage that in-
cludes gestational age data, crude LBW rates are unlikely to be useful
indicators of either health improvement or reduced inequalities by SEP.
They are now simply past their “best-before date” as sensitive indicators
of perinatal health in the wake of major changes in human reproduction
and its medical care.
Cancer Incidence and Mortality
Figures 10 and 11 from the 2010 Scottish “headline indicators” report
summarize the absolute SEP gap in “all cancers’ incidence” and “all
cancers’ mortality” for persons under 75 years of age, and persons 45 to
75 years of age, respectively, in recent years.While there has been a small
decline in all cancers’ incidence and a slightly larger decline in mortality,
these declines do not substantially differ by SEP. And yet in recent years,
some cancers have greatly increased or declined in incidence, and some
in mortality, so what is going on here?
Data posted on line by the Information and Statistics Division (ISD)
of NHS Scotland (http://www.isdscotland.org/isd/1508.html) show that
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figure 10. Absolute Range: All Cancers’ Incidence, Those Aged <75 years,
Scotland, 1996–2007 (European age-standardized rates per 100,000)
Source: Scottish Government Analytical Services Division 2010.
Scottish cross-sectional gradients by SEP, in site-specific cancer incidence
and mortality, vary greatly from one cancer site to another, just as they
do elsewhere in the world (Harper and Lynch 2007). Indeed, these recent
Scottish data show three divergent patterns of incidence by SEP, but not
necessarily the same pattern for mortality in any given site. These pat-
terns are (1) typical “gradient” directionality (poor areas’ rates greater
than those of rich areas, in a steady gradient by SEP) for cancers related to
specific health behaviors associated with low SEP, such as lung (smok-
ing) and cervix (sexual activity); (2) reverse SEP-incidence gradients
(rich areas’ rates greater than those of poor areas) for prostate (possibly
linked to unofficially unsanctioned but widespread PSA screening, with
differential requesting and uptake by SEP) and melanoma (probably
linked to tanning parlors or holiday-related high-dose sun exposure over
figure 11. Absolute Range: All Cancers’ Mortality, Those Aged 45 to
74 Years, Scotland, 1997–2008 (European age-standardized rates per 100,000)
Source: Scottish Government Analytical Services Division 2010.
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preceding decades); and (3) almost no SEP-incidence gradient at all, as
in colorectal and breast cancer (the latter being rather surprising, given
other international patterns, and possibly related to historically high
doses of firsthand and secondhand tobacco smoking in Scottish women).
This heterogeneity of these SEP gradients’ “shape” reflects the fact that
these cancers are fundamentally different diseases with different etiolo-
gies, screening and diagnostic possibilities, and treatment effectiveness.
The analysis or reporting of all the cancer sites’ data together as one
entity serves only to conceal these important differences.
With respect to one other criterion, reversibility and sensitivity to
intervention, for assessing the utility of indicators for monitoring SEP
inequalities over time, there is a striking piece of historical evidence
suggesting that we should not expect cancer—or, at least mortality rates
for all cancers, pooled—to change within a few years of even cataclysmic
exposure to stressors and social change. These are the data collated and
analyzed by Leon and colleagues (Leon et al. 1997) concerning changes
in cause-specific mortality patterns by age after the Soviet Union col-
lapsed in the early 1990s. Although the ensuing and very prompt epi-
demic of midlife mortality, worse in men, was probably mediated in
large part by major increases in alcohol consumption (particularly binge
drinking), this does not alter the fact that the entire society went
through devastating personal, familial, and community distress, which
is clearly manifested in major increases in all-cause mortality (figure 12).
figure 12. All-Cause Mortality, USSR, 1984–1994
Source: Leon et al. 1997 (page 385).
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However, when analyzed separately, only mortality for all “neoplasms”
(figure 13) (i.e., all cancers), out of several categories of cause-specific
mortality, remained completely unchanged in the three-year period that
followed the onset of these massive Soviet regime changes in 1991.
Whether a longer follow-up might have revealed etiologically or prog-
nostically mediated (but substantially lagged) deteriorations in overall
cancer mortality at a later point in time is unclear. All we can say is
that an epidemic of psychosocial stressors, associated in this case with
major social and economic failure of a whole modern society beginning
in 1991, was not manifest in detectable cancer mortality shifts in the
following three years. Whatever cancers killed those patients during that
time were presumably already—and inexorably—en route to their fatal
consequences, quite independently of the biopsychological effects of the
societal “crash.” This is a sobering reminder of the long-established epi-
demiological observation that cancer incidence and mortality statistics
(pooled across sites or not) are unlikely—because of the long latencies
involved in their pathogenesis—to be promptly responsive to preventive
measures that change “lifestyle exposures” or other primary causes of can-
cer. Cancer incidence rates, and even mortality rates, should therefore
not figure prominently in routinely collected and analyzed measures
of health inequalities used to monitor entire populations, at least for
figure 13. Mortality from Neoplasms, USSR, 1984–1994
Source: Leon et al. 1997 (page 385).
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figure 14. Absolute Range: Mean WEMWBS Score, Scotland, 2008/2009
Source: Scottish Government Analytical Services Division 2010.
the purposes of public health policy planning and evaluation in the
shorter run.
Survey-Based Mental Health and Well-being
Outcomes
This survey-based class of outcomes, of which one example—the
Warwick-Edinburgh Mental Wellbeing Scale—is analyzed in the Scot-
tish reports (figure 14), meets many of the criteria listed in table 1. Such
data describe the current health and function of a representative sample
of the entire population, rather than the pattern by SEP of mostly later-
life end-stage events such as hospitalization and death. The key critical
appraisal criterion for this outcome, however, is different. Specifically, are
we sure that these questionnaire-based outcomes, as measured in surveys,
would be reasonably rapidly responsive to feasible policy or program in-
terventions to improve health and reduce inequalities? In fact, very little
is known about how such psychometric measures vary over time in the
general population or among subgroups by SEP or about their relation-
ship with clinically evident mental health diagnoses. It is probable that
such measures of mental health and well-being are influenced by many
factors, including the current economic recession.Nonetheless, disabling
mental health problems, especially anxiety and depression, are extraor-
dinarily common in all human populations, and there is increasing evi-
dence that they (1) often have their roots in early childhood experiences
(Hertzman 2010; Irwin, Siddiqi, and Hertzman 2007) and (2) tend to
decline significantly only when living conditions, paradoxically, become
rather harsh, greatly constraining human behavior, as in wartime.
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It is unclear, therefore, whether these measures can be changed in a
relatively short time period by healthy public policies or public health
programs, no matter how well they are designed. The best way to find
out is to continue to measure these outcomes widely in populations over
time, using the same instrument, and to see if these outcomes do change,
particularly in the evaluation of specific public health interventions, in
what direction, and in what time frame.
As the 2010 Scottish report shows, that jurisdiction has collected to
date only two consecutive years of such data, from the Scottish Health
Surveys in 2008 and 2009, which show absolutely no difference over a
one-year period in either “rich” or “poor” area residents’ mean scores,
despite the advent of a severe economic recession during that intervening
year. In addition, while the SEP dose-response gradient for this psycho-
metric outcome is almost perfectly linear across the ten SEP deciles (Scot-
tish Government Health Analytical Services Division 2010, 9–10, data
not shown), the difference between the top and bottom SIMD deciles’
scores is only about 10 percent of the overall population mean, not a very
large SEP differential to start with. This is surely an unpromising char-
acteristic for a “headline indicator” of health inequalities, although in
itself it does not tell us whether any feasible public health interventions
are likely to reduce that SEP gradient in this outcome. It also does not
tell us whether, as may well be the case, these patterns of mental health
and well-being have deeper roots, particularly in early life (Hertzman
2010; Irwin, Siddiqi, and Hertzman 2007), that may make them very
hard to change, especially in adulthood.
Recommendations: Indicators of Health
Inequalities That Are “Reversible and
Sensitive to Change”
Of all the criteria for adequately monitoring population-level health
inequalities and the impact of healthy public policies or public health
programs, “reversibility and sensitivity to change” is the one most fre-
quently unmet by the routinely collected data analyses in the Scottish
reports (table 1). The reason is largely that the sorts of routinely col-
lected outcomes just described (with the exception of LBW rates and
survey data), which are those generally available in developed countries,
concern mostly later-life end-stage events. Specifically, these events are
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the occurrence of and death from chronic diseases, most of which have
relatively long “latencies” between initial risk-factor exposure and actual
disease manifestation.
Tomove this entire surveillance enterprise “upstream”would therefore
entail the increased use of indicators of health and function that
• occur earlier in the life-course,
• can be changed within five to ten years through feasible programs
and policies of proven effectiveness, affordability, and acceptability,
• accurately reflect the future “life-course chances” and health status
of each individual, and
• are strongly patterned by SEP.
The work of the World Health Organization’s Commission on So-
cial Inequalities (Commission on Social Determinants of Health 2008),
specifically its Early Life Knowledge Network, based in Vancouver, BC,
Canada, under the direction of Prof. Clyde Hertzman of the University
of British Columbia (Hertzman 2010; Hertzman and Williams 2009;
Irwin, Siddiqi, andHertzman 2007;Keating andHertzman 1999;Kirky
2010), strongly suggests that an ideal class of such indicators would be
standardized measures of children’s physical, cognitive, emotional, and
social development, such as the Early Development Instrument (EDI),
for use at school entry. This simple questionnaire, completed by first-
year primary-school teachers for all their classroom students on one day
each year, is now used every few years throughout British Columbia,
as well as other venues globally (including all of Australia), to moni-
tor the “developmental health” (Keating and Hertzman 1999) of entire
annual birth cohorts within a few months of their entry to school. An
impressive feature of the EDI is that it very accurately predicts success
throughout primary and secondary education, despite its simplicity and
ease of administration, and therefore its relatively low costs (about one
Primary 1 teacher’s salary for one day for each data collection wave, for
2,000 to 2,500 people, at current crude birthrates and class sizes, in
most developed nations).
Extensive analyses of the EDI results by the BC group under Hertz-
man reveal very high discriminant validity for small-area variations in
child developmental health, which are intriguingly correlated with—
but not entirely explained by—the average SEP in each local area. In-
deed, Hertzman and his colleagues have shown that some community
characteristics above and beyond SEP are very important to children’s
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developmental well-being and that communities with these character-
istics can usefully act as role models for other communities trying to
improve children’s outcomes (Kirky 2010). Most important, the large
intervention literature on early childhood education programs clearly
shows that such outcomes can be successfully turned around in entire
communities within a few years, by simply providing programs of suf-
ficiently high quality and “reach” into families of children at risk, at
about age 2, so that by age 5 at school entry, the educational “playing
field”—which presages the larger playing field of success in later life—
is made fundamentally more level for children of varying SEP (Geddes,
Haw, and Frank 2010; Hertzman 2010; Hertzman and Williams 2009;
Irwin, Siddiqi, andHertzman 2007;Keating andHertzman 1999;Kirky
2010; Lloyd and Hertzman 2009).
In the longer run, measuring children’s developmental health only
at school entry is not enough. Also needed are “early warning” mea-
surements that use validated instruments administered by “health vis-
itors” and primary health care professionals, from the prenatal period
through infancy and toddlerhood to the preschool period. As model
programs of child developmental health surveillance in countries such
as the Netherlands and Sweden have shown, such population-level mea-
surements are ideally meshed with integrated and universal child care,
educational, and health care systems that can promptly take action for
children and families detected long before primary school entry as having
developmental health problems or delays (Geddes, Haw, and Frank
2010; Hertzman 2010; Hertzman and Williams 2009; Irwin, Siddiqi,
and Hertzman 2007; Keating and Hertzman 1999; Kirky 2010; Lloyd
and Hertzman 2009).
The Future: Anonymous Record Linkage
across Public-Sector Administrative Data
As demonstrated in at least three democratic jurisdictions (Western
Australia, British Columbia, and Manitoba) outside the rather special
cases of Scandinavia (Data Linkage WA 2010; Manitoba Centre for
Health Policy 2006; University of British Colombia Centre for Health
Services and Policy Research 2010), it is possible to anonymously link
routinely collected administrative data from all the public sectors of
human services that are the “first to know”when any family or individual
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has a major life stressor event with health or functional implications
whether this is
• treatment for a significant health problem,
• new applications for unemployment insurance or welfare benefits
as indicators of job loss (of a family member),
• the advent of chronic disability benefits (of a family member),
• a criminal conviction of a family member (or, in the case of chil-
dren, being taken into custody),
• school failure or “grade retention” (of children and youth),
• legal separation or divorce (of parents), or
• forced eviction from housing (of the family).
Arguably, the most important and common determinants of overall
health and well-being in modern societies are experiences like these,
occurring to oneself or one’s circle of “significant others.” Consequently,
it would behoove a modern nation-state to monitor the frequency over
time of families/individuals experiencing any or all of these adverse
outcomes and to do that monitoring by SEP.
As these jurisdictions have demonstrated,modern de-identifiedmeth-
ods of data linkage are fully capable of ethically achieving this kind of
holistic surveillance of “population well-being.” We suggest that the
longer-term future of monitoring health and functional inequalities by
SEP should include this kind of comprehensive, anonymous record link-
age across the routinely collected administrative data of several sectors’
public services. As people live longer and longer, ever more deaths in
each birth cohort will be delayed to an age where the precise timing
or cause of their occurrence means less and less. Furthermore, general
improvements in health status, innovative care arrangements, and new
health care technologies are reducing the need for hospital admission
to treat many conditions. In these circumstances, traditional population
health outcomes based largely on mortality and hospitalization rates will
soon be obsolete. Instead, sensitive but inexpensive population-level in-
dicators of how “most living people are doing” should be developed.
Conclusion
We have tried to analyze, using a novel list of critical appraisal criteria,
the strengths and weaknesses of three “state-of-the-art” reports from
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Scotland that monitor recent time trends in routinely collected popu-
lation health outcomes, including their inequalities by socioeconomic
position (SEP). In the end, we submit that even such state-of-the-art data
analyses and depictions of these particular health outcomes are losing
their relevance to most health and social policymakers and professionals.
The time is thus ripe to develop new health and functional outcomes at
the population level that are more rapidly responsive to feasible policy
and program interventions to improve health, function, and well-being,
across the full SEP spectrum in modern society. In so doing, we hope
to help narrow the SEP gaps in those more meaningful outcomes, gaps
that are still remarkably ubiquitous and persistent.
Endnotes
1. The Scottish Index of Multiple Deprivation 2009 provides a small area–based measure
of multiple deprivation. It is derived from income and employment indicators, selected
for their accuracy and “recency” from among eight domains of the Scottish Index of
Multiple Deprivation, namely, current income, employment, health, education, skills and
training, housing, geographic access, and crime. For details, see National Statistics 2010,
http://www.scotland.gov.uk/Topics/Statistics/SIMD/BackgroundMethodology.
2. The slope index of inequality (SII) is frequently used to reflect the socioeconomic dimension
of inequalities in health. It is the weighted linear regression coefficient that shows along a
socioeconomic scale the relation between the differences in the levels of health (or the frequency
of a health problem) across the full hierarchical ranking of individuals in an entire population—
for example by SEP. The relative index of inequality (RII) is a unit-less measure of the relative
difference and is obtained by dividing the SII by the mean value for the indicator of interest for
the population as a whole.
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